Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 1 -27971 4 

(43)Date of publication of application : 12.10.1999 



(51)Int.CI. 



(21) Application number : 10-087739 

(22) Date of filing : 31.03.1998 



C22C 38/00 
C22C 38/58 



(71) Applicant : 

(72) Inventor : 



NIPPON STEEL CORP 
MAEDA SHIGERU 



(54) AUSTENITIC STAINLESS STEEL FOR HYDROGEN GENERATOR EXCELLENT IN SCALE PEEUNG RESISTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an austenitic stainless steel excellent in 
scale peeling resistance in an environment of a hydrogen generator. 
SOJ-UTION: This steel is the one having a compsn. contg., by weight, 0.01 to 0.15% 
C. 0.5 to 5% Si. 0.2 to 2% Mn. <0.04% P, <0.02% S. 12 to 22% Ni. 17 to 26% Cr. 0.01 to 
5% Al and 0.02 to 0.4% N. and the balance Fe with inevitable impurities, and in which 
the, relation among the amounts of the elements to be added, the maximum heating 
temp. T(K) in use and the temp, gradient a C C/mm) satisfies the inequality of {2.1 
(Cr-1 7)+3.5(Ni-1 2)+6.8(Si-0.5)+3.9AI)/{0.01 2+a)>1 . 



lOOOO 



low 



igo 



























1 





































0 T 2 B 



LEGAL STATUS 

[Date of request for examination] 03.02.2005 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAVnaiA4DA41 1 27971 4P1 .htm 



2006/03/01 



(19)H*@^*llFJt (JP) 02) ^ If 1^ ^ ^ (A) (iixtHFaiiBiiias^ 

-279714 

(43)4iMB ¥riEll^(1999)10H12B 

(51)Inta.« St»Jia# F I 

C 2 2 C 38/00 3 0 2 C 2 2 C 38/00 3 0 2 Z 

38/58 38/58 





«fH¥l 0-87739 


(71)tHlgA 


000006655 










(22)ffil^B 


^^10^(1998)3 ^310 




jRJCfB^f «ffiE:*:^BT 2 TB 6 # 3 ^ 






(72)5! W# 


Wsa M 








=fmmmwwmm2o- 1 »fB*«ia«cic 














(74)«aA 





(54) mmo^m] m7.^-jmmmz»nrc:iim^^^m^—>^v^i'<h^:^^>u7.m 



(57) [^n':^] 

n:0.2----2%. P^0,04% . S ^0.02% , Ni :12 ^22% . C 
r:17 ~26% . AlrO.Ol-^SSS, N:0.02~0.4%^I:^WL. 

T^^o. Tc^r^flnSif^^^T-^^igMA^^^TCK). rSg^ 

'i'^my.'r- mmmam fd^m^^^m -a: 

{2 . l(Cr-17) +3 . 5 (N1 -12) + 6 . 8(Si -0 . 5) +3 . 9Al }/{0 .012T 
+ a} ^l - (l) 



10000 




0 1 2 3 

{ZI(Cr-l?)+3.5(IIH2)+6.8(Si-O.5)+19AI|/l0.0tM+a! 



(2) 



11-279714 



mmn i ] mm 



c 


0. 


01-0. 15%. 


S i 


0. 


5-5%. 


Mn 


0. 


2-2%. 


P 


0. 


0 4%tiT. 


S 


0. 


0 2 %t<T. 


N i 


1 2 


-2 2%. 






{2. 






+ 3 




T i 


0. 


0 1-0. 4%. 


Nb 


0. 


0 1-0. 4%. 


Cu 


0. 


l'-2. 5%. 


Mo 


0. 


1-6. 5%. 


La 


0. 


0 0 1-0. 1 %. 


Y 


0. 


0 0 1-0, 1 %, 


C e 


0. 


0 0 1-0. 1 %, 


P r 


0. 


00 1-0. 1%. 


Nd 


0. 


0 0 1-0. 1 % 



1 (C r - 1 7) + 3 
. 9 A 1 } / (0. 0 



(D«7^ ^ - mmimcm.ri fc7\:.m^^^m 

[000 1] 

[0 0 0 2] 

t^h^o c (Dmmcnm i L/ r b - ^ -m(ommff}n\m 
[0 00 3] c<Dmit7kmm:a:^^(ommnmm.^(Dmm 

m4^(^cmmr^ tmm^mu o o xt^ < . 7kmM^ 
^mm^t ox(DnmMJZ^(onmi&Tm(Di^^tj:mm^ 

[0 0 0 4 ] c(o^o UTkMMi^c^^miMmit^nmr 



C r : 1 7-'2 6%. 
A I : 0. 0 1 -5%. 
N : 0. 0 2-0. 4% 

7mmimt^m-^^mmmm<^m (k) . 

^lea CC/mm) t(Om^c. TiBCi) S^^^S^-TSC 

5(Ni-12)+6. 8(Si-0. 5) 
1 2T+a) ^ 1 ♦ • • (1) 

r^lBS 5 7 - 3 9 1 5 9 -^^Z^IR^^f^P^BS 6 0-92 454 
r?aag 5 5 - 4 3 4 9 8 ^'2^%^X^t^m^X'&'&rJ:^ \ , O 

^/c. S i ^mmi^fcA ISI 302B(18Cr- 

9Ni-2.5Si).AISI 314(25Cr- 

20 2 0 N 1 - 2 s i ) i)^mmmm(o^-y^7--r'^ h^x 

[0 0 0 5] 

mmrxommmumti ^^(dcd. mm - n 
^-^mm.im'rfxkt^-:^7'^ -< h^x-r>u>;spi7:?5ig 

'7--)i'mmiLm^^t(.^^Xi^.t^$)^. m^x. 

[ 0 0 0 6 ] ^ etc. 7km§^±mt^<Di±m±. mm<D 

irdt7mm:^':^t7kimxt^ij7.Amx{tm'^im.x 
4 0 0 'cwTcoffi/a. Mmjcj: -ene^ti^scE-r ^spii 

r t'i 6 0 0-1 2 0 0 -CtiiCD^^gi ;^cC 0 . I5)->'^' 
fflf^ r 0 . 2 "C/m m«±CD?^g^ie^J#o C i CCJi 

40 Q*:^?:)^??^^ ^tSS^fflMt? 6 0 0 'C«±CDiaS 

(H) 0 . 2 "C/m m\^X±.(D\E,m.mi 

[0 0 0 7] Ct\h3Wmm^r^^ 

m^.^^hi:tmmx$>^^^. 

50 i^nrc^/co 



T 



(3) 



[0 0 0 8 ] : 

-r-2)4>cDr*o. -ecDSgi-r^xhc^i'^. *io 

{2. 1 (C1--17) +3. 5 (N 
+ 3. 9 A 1 } / {0. 0 

(2) mmiEm<Dm^(^m^x: . $6ccss%r, 

i : 0. 0 1-0. 4%. Nb : 0. 0 1- 

0. 4%. Cu : 0. 1 -2. 5%. Mo : 

0. 1-6. 5%. La:0. 001-0. 1%. 

Y :0. 001-0. 1%. Ce:0. 001- 
0. 1%. Pr:0. 001-0, 1%. Nd: 

0. 00 1-0, i%(Dimi:x±^^m'r6ct^w& 

t-r^mt^ ( 1 ) cciEilc<D«;^^-;i/§iJlltttcffi^/c7j< 
[0 00 9] 

mmimcom^^.^^^'amm^^cmi^^htx^ suss i e l 

( 1 7C r - 1 3N i -2. 5 M o ) CD^-- Xf*:;^ h 
2^;7,7=->u.y;Jg;^cj3.i:^iLr. Cr. Ni. Mn. Si 

ffl^3 0 0 kg(7)K3^^g^?b. M^<DXfir/l$ 0. 7^i^ 



1 1 -2 797 1 4 

4 

^^ ( 1 ) mm%T. C : 0. 0 1 -0. 1 5%. S 
i : 0. 5-5%. Mn : 0. 2-2%. 
P :0. 0 4%iaT. S : 0. 0 2%t^T. 
N i : 12-2 2%, C r : 1 7-2 6%. 
A 1 : 0. 0 1 -5%. N : 0. 0 2-0. 

7E^?^J)pmi(5effl-r^itii5»p^.sST (k) 

1-12)4-6. 8 (Si -0. 5) 



4 



1 2T-f a) ^1 



(1) 



20 



[0010] CCDr^W^^tt.^T'O;^7s;dP.iJc0^W:7*S 
J^{i2 0 0 'C. ;^'Xt±iffl^J(D>'^•-Y >'*?ajgt^ 1 0 5 0 *Cr* 

. 2 0 0m 111 O^^gtC*^ 4 X/iii 111 C0?Sjg^ie7!)^#?dt 

[0 0 1 1 ] 

[^1 ] 





C 


SI 


Mn 


P 


S 


Ni 


Cr 


Al 


SUS316L 


0.015 


0.56 


1 .08 


0.024 


0.00 7 


13.60 


17-70 




A 


0.022 


0.51 


1.12 


0.018 


0.01 1 


13.73 


19.54 




B 


Q.018 


0.48 


1.16 


0.023 


0.009 


13.51 


23.46 




C 


0.030 


0-92 


1.21 


0.025 


0.010 


13.91 


23.79 


0. 02 


D 


0.019 


3.49 


0,26 


0.018 


0,003 


13.4 


19.3 




£ 


0.027 


0.52 


0,85 


0.021 


0.006 


19.6 


25.2 




F 


0.014 


0.55 


0.57 


0.017 


0.001 


18.0 


20-2 




G 


0.021 


0.5D 


0.87 


0.015 


0.011 


15.2 


18.25 


2.13 



[0012] r<2t'^r< 1 (D^^mfT^^m^^m^K mf^-<% [ o o i 3 ] 

{t±mpmm^ 1 0 0 omrstrj:^ 1 00 o-^>( 
x'^y.^-mmtrnx^ct^^Tr^'^^ ttc mmtfam 

j: ui^M^xum.^^^^mx ^if:Pix(DmB(D 









J!in ^ 


<4'C/iDn) 




M m £a 62 m t 


S0S316L 


55 


124 


487 


A 


106 


202 


615 


B 


876 


961 


lOOOIS 


C 


lOOOlg 


lOOOM 


iDooia 


D 


1000£| 






E 






\QOom 


F 


lOOQjES 




loooia 


G 


loooia - 


lOOOjS 


lOOOjg 



5 Slt-f ^;Ur7v>r-;WiiiJilU/Co ^/c. SUS3 1 

6 Lie rSWmilHl^^r^^A, B»('3:C r 

<b <b t> cc « X ^ - ti]gitt7:)^ej(#"r ^ ^ 00 . ^ag^A) 

iil?S;*r -i) C i ffi^ t^j: ^ /Co 
[0015] Ctl^SUS 3 1 6 L. Ami^J^lfBmcO 

i^xen^e 0 o'ciijScr)ffi?^ia(t:'^>?a^^SB?!i^w-i> 

ii^ t'i 7^ >!r - iJg|;^^iitT-r ^ o 

(D^srn. ^^cM'^se5gie<DWft^tcrfi]*^o-r'. 100 



(4) #gg^ 1 1 -2 79714 

6 

[0017] ^<D$Sm, WTOC tmM^-f)^^rj:^tc^ 
®5 5-tf>f ^;ur';^^-;i';^^iiJ^u/cSUS 3 l e(Dy. 

^-Mt. Tm^kmmoiHm^^ (c r . f e ) mim. 
(DC V m.mma^(ommt t h ^c^^pi^. e 0 0 -cu 

-;l/*CDC rS;0>^C^ (C r. F e ) Itft^ftir^O. X 

*^figf^fflLxri^^*^ vagtS7:>^'6 0 0 •ctJi±(DgRfe 
(3) 1 0 0 o-tf )\y\khmm\^f^ti'^'otcQm--Q%mn 

my^ "x-MX. {%:^%li)^h'mSS^^^ip^^X C r m.i)^WP 
U /ciSf L*^ J^cC ^ ^ CD CD . ^SttCDllin 6 n i^cC c ^ . 

^ /c. -X ^ ;U i Ttlli^fl i CD^ (3: C iS^d cfc CK D §1 

[ 0 0 1 8 ] -TJ^cC^D^. ^^S^iecD^6I^i^TrcDB7^ 

"r-mmniL^^VtVi i , Si. A 1 T^J^'tlat)^^^^:;:© 

Dffl. Gli<b|H]^i(Dl 9%ibr. N i 1 1 
21%. SiS^O. 4-5. 5%. Aim^O. 01 
-3. 0%(C^^t5-l±Mt!iCDS. P^(-^SUS316L 
30 <hf5]M<h U/c:f h2^;7, f-> uxJi^S^jg^? 

1 mm/lCD?^.5i^SMtg^f'Pi?b/cf^. SIlS^^Dl: 
S2 Omm0CD>'^V7•MitU/Co cn^Ma!<hfH]«CD:?* 

1 .0 0 X-- 5 0 0 'C. tBfPJJSlK^ 8 0 0 •C>^>^ 

6 1 2 0 o'ci or. 1 nmmh. 3 o^raisii^^oDtf 

i^^^b^ 1 0 0 01f i^Jl/^SSO/Co 
[ 0 0 J 9 ] H 1 t'itMIACC {2- 1 (Cr-17) + 
3. 5(Ni-12)+6. 8(Si-0. 5)+3. 
9Al}/{0. 012T+a) <t*r€>C r . N i . S 
40 i , A I (Om&. :teJ:0'fSfflB$CDi^igffieT (K ) , 

IS#(C7s^--;u^iM7!)%i$-i^srcDif ^ ^JUf^j^S 
t.}bicho:>X:hh. "^m^'omht^UXo^^, {2. 1 

( 0 r - 1 7 ) + 3 . 5 ( N i - 1 2 ) + 6 . 8 ( S i 
- 0 . 5)^-3. 9 A 1 } / { ( 0 . 0 1 2 T -f a ) 

1 \i).^Vkxy.^ -mmcx^^^l-t^ MW?^cC#14^}#o 

[0 0 2 0 ] '^m')t:>. '^^m^<D^hm-mmm^x: 
50 ^mmi^&t^^mmi^^cjf: o c r -^^n i , Si. Aim 



(5) 



[0 0 2 n ^e>CC^0^-^'^(-i. C(DN i . Si^dJ:^' 
A 1 cD5*^tcocirt^l*T^/cd6. ±iSii«.^WcDKSil 
^^tf-^/Co ^(DfS:^. N i . S i . A I CJX^>-;U/ 

itM^t^mr^S 1 . N 1 ^^C^iA lS(DJiflD<!:<t4> 

{ 2 . 1(C r-17) + 3 . 5 (Ni -12 ) 6 . S(Si -0 . 
[0 0 2 3 ] :^CC, :$#feBJCDPM^iMSt<:oi^r|5iq^-r 

rj:^fc^^ 0. 0 1%J:a±, 0. 1 St^Ti L/Cc 
[0 0 2 4] S iiitmi^LtcJ:o(>c^ 1}mmV7.^-)[y 

[0 0 2 5] MnmmTtmtOXmiX^^CDV^^ 

-fy^h^COXO. 2%-2. 0%<*:L/Co 30 
[0 0 2 6 ] P('i*4Wflttbac^7C^-C^D . ^ftPaiflnx 

yrmnm(^cmtu a < . j^, >7- ^ Jt'iijgii<^)/Eiii i ^ 
[ 0 0 2 7 ] s {mmmnuB < , mmuxi^^mc < 

fc^O. 0 2%«T<i:U/Co 

10 0 2 8 ] \^ \\:t:t~yv-i''< h^.ysv-yuy.mo^ 40 

t * r t J . y.ir- )mmm^i tu-am-r^ mm i u r 

1 2%t UtCa 

[ 0 0 2 9 ] C r {^WlSftH^fifS-r '2>±r 1 7 %«± 

[ 0 0 3 0 ] A I wmy'7'-)vm?M±ict(hW:^^^i>i:>o:> 
<D. iii*J?^cCi^)JDtiii3It±^«U<M< r-^/cit^^cO. 0 50 



^$gg¥ 1 1 -2 79 7 1 4 
8 

if^^^-t^. bfc^^^X. m^^^l'tN i . Si. A I 
[0 02 2 ] -ec-c. 7x^-;u<hTm^^^ffi^i$J-fflcc 

m^Lfcmm. ^rS^cviftb/cs i -^a i omim. ^ 

rj: ^ mmmxBmr ^ . ^ ^ c ^ m^rnmc n^^ss-r ^ ti^ 

ys^-)vmm^mmLX(.>^ct^^aLfco 

cc. c r ^^mcctihN i . Si. A 1 (Dmiiumitm 

mr^mmU&T (K) , SS^iBo: CC/mm) CCT 

^ - jmm^^^ Ltii^^t (Dim^^mc. 

5)+3,9Al}X{(0.012T+ a} ^1 * • • (1) 

[ 0 0 3 1 ] Ntic tmm(^cM■&M\K^m^^^(Dm•^^h^^^^ 
^xh^i)K mi tmm^^c ^ o mmmjLi± ^ ®t ^ -t^ ^ 

bO. 0 2%^^/^ 

[0 0 3 2] ^ h^CT^mMXiit. T i . N b , C u , M 
o , C a . Y. C e , P r . N d (D:l>rj: < tf: ^ 1 o L (9> 

^£^W(^CjZ^CXmm'r^. T i ^dJ:^Nb{^C. NEl^ 

^^(fcmm^'^^^^fc^. 0. o\%f)^e>o, A%t 

bfc. 

[0 0 3 3] C uiiW:fett^f^l±^#. 7mM±mt L 

xmrnm-mo^mnTx^mr^m^. ^ h ^>\^m!m^ 
bt^b. ^m(DmmtfmmiL\t^mb<{kT 

^•a^fc^ib. 0. 1%:^^62. b%tbtc. 

[0 0 3 4] Mo{tcutmm(^cmMm^\^±b. ^6 

[0 0 3 5] 

[0036] La. Y. Ce. Pr. N6Uy^<7--)l(D 

mtmm^icomb^mrojwmtts^fc^. ^ti^n 

0. 0 0 1 --0. 1 %tbfc. 
[0 03 7] 

mtm] ^3^C^'i#^I^.5>CD^>-7^r:^-< h^>'^f-> 

^3^ia L /cf^. ^imm'^. tf7. (ommwrnMrxmrn b 
X7m'^^^&mu&mi. ss. mmxmmbfcm<D 
±mm3m:f)^ i o oommtx(Dy.^-)vmmitB^m 

[0 0 3 8] ^.!^('i7KS^^«icDf?Jiffl^^i uro^sn 



<6) 1 1 -2797 1 4 

9 10 

^mm 1 0 0 omis^s^tox. i o o o mm s vo> * - l iHr-it^iB^BSiia*^ i o c- o mmx- <> x - >\,mi 

A={2.1<Cr-17;.+3,5CNi-12)+ 6.S(5i-0.5)+3.9Al}/<0.012T* a} ^l--'(l) 
[0 03 9] ^ •)!!; [^3] 





C 


«4 






s 




1 

cr 1 «[> 

i 
1 






r 

' 








5I« 




T 

TO 


<x 








0. Ofln 


C. 57 


1. 15 


! 


ld.8£ 


i 






■ 




^1 


J. Q 








X 




«9 




2.0 


CO ! o.et 


' '■ 1 

1W 


1 

>« 




Q 




fi.sd 








14. 12 














as 




19 i €.34 1 74a ; >£ 




C 




Q.t7 




1 
1 
1 


KM 




a.Bl| - 


0.54 






1530 f 4. g 


t o 1 3« i G.94 1 ! X 










J.* 


1.^ i 40 ; ^. IS i loociQ 


o 




D 


O.&ifl 


1. 19 








24. £5 


<3l75 










oas 


i-« 


i.O j 10 ; >.$4 j rOOOS 


0 














13.W 








a 37 








BlI 








F 
— 






o.co? 




M.OI 


IS.U 


a 51 






a. 01 










o 










0 om 


<llO07 


\y ^ 




0. K 




- 






09 £> 




£.0 i 45 i 1,26 ! POgofi 


o 










a 001 


T7 




0.?1 






I- 




1120 








o 




1 






aOQ2 


H. so 








1 

- 


I 






6.5 


1.0 j220 1 1.09 






J 




IX 47 jo. 0S 




a COS 




25-^ 


ail 

I 


0.007 








T2t» 


?. ? 


K-0 j ^ i I.QD 




o 




K 


























4S 


SsO i » ! t.S7 




o 




L 






ass 












t74 


- i 

1 








4.2 


1.0 






o 





[ 0 0 4 0 ] 



[M 1 ] fijJAi'--.'HlJ^tl^[3^{2,l<Cr-17) + 3.$(Ni-l?> 
+ 5.S(Si-0.5>+3.9Al}/{0.0i2T+ «} i^;^#@giT'C 




